Markedly enhanced micronucleus induction by 1,2-dimethylhydrazine dihydrochloride in colonic cells of rats with bacterial colonization in the intestine.
To investigate how intestinal bacteria affect host cytogenetic alterations in the early initiation step of colon carcinogenesis, we conducted a comet assay and micronucleus (MN) test using germ-free (GF) and conventionalized (Cvd) rats after a single subcutaneous injection of the carcinogen, 1,2-dimethylhydrazine dihydrochloride (DMH). DNA damage was also determined in the liver in comet assays, as DMH is metabolized and activated in this organ. The time-response patterns of DNA damage in the liver and colon were similar in both rats, and maximum values were observed at 3 h after the treatment. In contrast, the maximum frequency of micronucleated (MNed) colonic cells was markedly higher in the Cvd rats than in the GF rats and was observed after 72 h and 120 h, respectively. The frequency of MNed cells in non-treated animals was similar in the GF and Cvd rats. In addition, we determined time-responses in the incidence of apoptosis and cell proliferation indices, i.e., the numbers of BrdU-labeled cells, mitotic cells in the crypts, and crypt column heights, using histological sections of the colons in these rats. Maximal incidence of apoptosis was observed at 6 and 24 h in the Cvd and GF rats, respectively. The value in the Cvd rats tended to be higher than that in the GF rats. Cell proliferation was suppressed until 24 and 48 h in the Cvd and GF rats, respectively, and increased subsequently. The rebound response of cell proliferation was more pronounced and occurred earlier in the Cvd rats than that in the GF rats. We demonstrated that cytogenetic alterations other than DNA damage, particularly the MNed colonic cell induction by DMH, were markedly enhanced in rats with bacterial colonization in the intestine compared to those in GF rats.